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4. The claimed invention provides: 
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Dear Sir: 

i j 

1, This Declaration is being ' lijifyrtil (fed 
unexpectedly provides the ability to rap dlji 
greater than 30% homology with oii« jartotpr 
specificity. 

2, I am an inventor on the ab^MW^ P$* nt application and am familiar with the 
specification and prosecution history* 

3, I have extensive experience' 



t|o demonstrate that the claimed invention 
dcitejrmine which of several nucleic acids having 
ik jprdsent in a sample with high sensitivity and 



ffteiiijof the claimed invention as indicated in the 

asbjxhibit A. 

'.1 i ! 

icJlra^e jlisfcrimination between homologous sequences 
30 Imitates of the conclusion of the hybridization 
#4med invention employs a capture molecule 
itfjoui 15 and about 40 bases in length and which 
j I pfojvide specific features related to the invention as 
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explained below, the sequence specific for 
which is at least 40 nucleotides in lengt i. 

5. The present invention was d^sig^ 
identifying and/or quantifying the Ho) 
homologous sequences on an array is tttatj 
signal combined with good specificity to; 
sequences present in a sample. Theprxiki : 
The problem in the prior art was that in 
target molecules, short capture probe * 
employed. However, such a method wbuIJ| 
sensitivity of the method will be toe l«r*f. 
because the two strands of the long fcirgot 
rather than hybridizing to short captures riut$l 
in low sensitivity. On the other hand, if t \ 
of long target probes is sensitive, but I s& 

capture probe with the other species of tti<! 

i 

6. To avoid the kinetic problem, ]»&tr. 
for short targets or long capture sequel 
invokes one of the disadvantages discusd 

7. The inventors unexpectedly fo inc 
acid spacer of at least 40 bases Ion i 
detection of long target sequences (jlGC 
sensitivity without losing high specijficliljj, 
overall long capture probes gains iij Sf i| 
detection sensitivity together with th4 sfcfcs 

unexpected result of die present inveiiti<j4j 

i ; 

8. The ability of the claimed foi 
sequences and to rapidly yield tesu|tsj { 
product to be used with the methods ijfej 
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I s taj g jt sequence is linked to a nucleic acid spacer 

i! 

!|o ioiercome a problem in prior art methods for 
i^l | organisms. The problem with identifying 
t> hfcve good sensitivity to be able to detect the 
K distinguish among different but homologous 
identifying should not be overly time consuming, 
10 obtain good specificity of detection of long 
t) a solid support without a spacer could be 
in the detected signal being too low, i.e. the 
jlM^ileoVer, the kinetics of the reaction are poor, 
ikjuf rtte Will preferentially re-anneal to one another 
idW sequences immobilized on a surface, resulting 
iapiure probe is long, then the method of detection 
ifidity due to non-specific cross-reaction of the 
jit ol^cules present in a sample. 
I askys jhave typically used short capture sequences 
>r lWg targets. However, either option necessarily 



siiigle-stranded capture molecule has a nucleic 
ifefd to« the surface of the solid support, then the 
b[>] using short specific capture probes gains in 
I^Nb ths detection of long target sequences using 
Ujf without losing high sensitivity. Keeping the 
jjcitjp firf detection of homologous amplicons was an 

ia adcurately discriminate between homologous 
:trt;mely valuable in commercial applications. The 
jkirteit invention is expected to be put on the market 
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soon to achieve fast and safe analysis cjf 
product to be commercialized is referred (o 
Exhibit 1). 

9. In order to provide high sensitiSi 
double-stranded target sequence which is 
long sequences allows to increase the : 
incorporated into a such a long DNA ftapn H 
need to cut the amplicons into fragments 
invention easy to use since the PCR solutjk n 



capture probes which are not linked to ii 
the experiment of Exhibit 2, double-stiani |d 
FemA gene were hybridized to short eipl fre 
epidermidis, 5. haemolyticus, S. hommk, 
which lacked a nucleotide spacer, The pi|c|6co 
was used to conduct the analysis. As jflfic 
epidermidis capture probe but the sigh a 
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|net|i<fally modified organisms in foodstuff. The 
Lppendorf DualChip® GMO microarmy (see 



frenzy 



lumces, 



further treatment. However, such long t^r $ i sequences 

capture sequences as to long capture nucikt jle sequences. The present invention overcomes this 
problem by linking the short capture {id* Sequence to a nucleic acid spacer which is at 
least 40 nucleotides in length. 

10. Using a longer capture nucleotide 
to more efficiently hybridize to long tar^e: 
sequences results in reduced specificity 
linking a short capture nucleotide seque^i 
a nucleic acid spacer which is at least 40 m teot^des 

1 1 . Exhibits 2-6 show the data obtajji^fcy 
claimed method. 

12. Exhibit 2 shows that hybridizsjjioi of 

sf icer 



claimed invention utilizes a relatively long 
100 and 800 bases in length. The use of such 
of the methods since many labels can be 
during the amplification step. Also, there is no 
ihe setection which makes the method of the 
tie directly hybridized on the array without any 
do not hybridize as efficiently to short 



the 
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would enable the capture nucleotide sequence 
\. However, use of long capture nucleotide 
present invention overcomes this problem by 
is ibout 15 to about 40 nucleotides in length to 
in length. 

inventors in support of the advantages of the 



l^ng double-stranded target molecules to short 
specific, but the obtained signal is too low. In 
target molecules of 489 bp of the 5. epidermidis 
>iobes from the FemA genes from & aureus, 5. 
saprophytic™ which were 27 bases in length and 
provided in Example 2 of the present application 
n Exhibit 2, a signal is only observed on the S. 
is very low (signal value - 13) and almost 
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undetectable. Thus, use of a short capture p xilbe which lacks a spacer provides specificity but not 
sensitivity. 

13. Exhibit 3 shows that hybridization |pf loi|g double-stranded target molecules to long 
capture probes without a spacer gives a gixxf signal but is non-specific. Double-stranded target 
molecules of 101 bp of the S. epidermidis 1 lu\mA gjme were hybridized to long capture probes of 
101 bases for S. epidermidis, 108 bases fite sapAophyticus, 139 bases for S. aureus, 128 bases 
for S. haemotyticus and 118 bases for 5. i^minis. The protocol of Example 1 of the present 
application was followed in this experimettj! As dipicted in Exhibit 3, the target S. epidermidis 
amplicons were able to specifically bind tif the <apture probe for S. epidermidis with a high 
signal value (152), but they also non-spkflcally bound to the other 4 capture probes (signal 
value - 144, 9, 13 and 20 respectively MUpS. scprophyticus, S. aureus, S. haemotyticus and 5. 
hommis capture nucleotide sequences). Hi jfcnch[sion, the use of long capture sequences with 
long target sequences provides sensitivity'bu t not specificity. 

14 Exhibit 4 shows that when a sjuu't- capture probe includes a nucleic acid spacer, it 
hybridizes with its target with high specif < ity an)i also gives a good signal. In feet, the signal 
level is similar to that obtained with a lonjf captjire: probe that does not include a nucleic acid 
spacer. In the experiment of Exhibit 4, a : ■ i wble branded target molecule of 587 bp from the S. 
aureus FemA gene was hybridized to :< hg capture probes comprising of a spacer of 40 
nucleotides and a short sequence of 2% a icleotjdes specific for the FemA genes of different 
Staphylococci species. The protocol of Ika>plesj4 and 7 of the present application were utilized 
for this experiment and the resulting signalji werejquantitated. A consensus capture probe of 489 
nucleotides which hybridizes to the FemA jene ojfall of the foregoing species of Staphylococcus 
was included as a positive control. As d<t icted in Exhibit 4, a signal was only observed on the 
capture probe specific for S. aureus and j«i he consensus capture probe. 
15. In theory, the rate of hybridiz&Jfi is proportional to the square root of the smaller 
sequence taking part to the hybridizatibi 0.e. i ° f «* «PW» P robe of 489 or 27 

bases). Accordingly, the reassociation (if l|>hg aijuto* of 587 bases or the hybridization of the 
amplicon on the capture probe of 489 lU» shojudibe much faster than the hybridization of the 
amplicon on a capture probe of 27 bas* : Hojever, unexpectedly, the signal value obtained 
with the S. aureus specific capture probe Jompr^sing 27 nucleotides complementary to the target 
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was the same as that obtained with the 4fc> 
very high (signal values =152 and 158 
nucleotide sequences). The signal values 
the spacer demonstrates the high 

16. Exhibit 5 shows that even when a 
use of a short specific capture probe linked 
specific signals of high values (i.e. the 
of 587 bp of the 5. gallinarum FemA gene 
by amplifying the two targets using 
present application. The amplified targets | 
of 40 nucleotides and a short (27 bases in 
the protocols of Examples 4 and 7 of 
quantitated. A signal was only observed 
saprophytics and the signal values were 
for 5. gallinarum, S. saprophytics and 
unambiguous detection of the two bacterial 
assay is both sensitive and specific even 

17. Exhibit 6 shows that the length 
of the hybridization of a long doui 
a nucleic acid spacer. A long double 
was hybridized to capture probes having 1 
linked to a sequence specific for the 
the rate of hybridization was increased 
compared to a spacer portion of 20 
capture probe specific for the amplified 

18. This is important in the context 
(temperature, buffer) for all of targets 
optimal hybridization temperature for a 
Enhancing the signal levels using spacers 
to evaluate the binding of multiple targets 



l! 

inucleotide consensus probe the signal values were 
K^>ectively for S. aureus and the consensus capture 
Gained with the 27 nucleotide capture probe linked to 
claimed invention. 



id; 



wtidjn j 
of the i 



Lible-strahcidjd 



to 



6f amplified targets is present in a sample, the 
a spacer of at least 40 nucleotides, allows obtaining 
is sensitive and specific) Double stranded targets 
kid thS £ saprophytics FemA gene were generated 
primers as described in the specification of the 
r|re hybridized to capture probes comprising a spacer 
sequence specific for the target sequences using 
jpreseht application and the resulting signals were 
| the specific capture probes of & gallinarum and S. 
vijiy high (signal value - 169, 136 and 167 respectively 
the Consensus capture nucleotide sequences). There is an 
species present in the sample. In conclusion, the 
a plurality of targets is present in the sample, 
spacer is important for the sensitivity of detection 
target on short specific capture molecules linked to 
target of 587 bp of the S. epiaermidis FemA gene 
jjsacers of different lengths (20, 40, 85 and 95 bases) 
iivas 27 bases in length. As shown in Exhibit 6, 
factor of 5 for a spacer portion of 95 nucleotides, as 
when keeping constant the sequence of the 

it, 



target y/hich' 
nucleotides 



i 

df a mfcroarray because the hybridization conditions 
itbe assessed on the array will be uniform while the 
|iven target could be different from another target. 
<jlf the iengdis recited in the claims enhances the ability 

i- 

tjinder uniform conditions- 
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1 9. The composition of the spacer is alsojvery important and contributes to the unexpectedly 
high sensitivity observed. A spacer which is] a nucleotide sequence gives a higher hybridization 
signal than a non-nucleotide spacer. The scientific explanation for such sensitivity improvement 
using as spacer a nucleotide sequence is not flear. One hypothesis is that the spacer plays a role 
not only in reducing thfe steric hindrance of tfie reaction near the surface but that the presence of 
non-specific DNA bases in the spacer pi^s an important role in increasing the extent of 
hybridization. This could result from non-s|ecific interactions which are high enough to attract 
the target sequences to the capture probes Ait not so high as to result in non-specific binding 
under the experimental conditions are -ucjfd. This hypothesis for the exceptionally good 
hybridization results is derived from the d^servation by the inventors that not all the DNA 
sequences are equally efficient as spacers. 

20. The ability of nucleotide spacers at kfost 40 nucleotides in length to dramatically improve 
the extent of hybridization and the foregoing hypothesis were not known nor suggested at the 
time this application was filed. .j 

21. I declare that all statements made ierein of my own knowledge are true and that all 
statements made on information and beli|f are believed to be true; and further that tbes6 
statements were made with the knowledge <hat willful, false statements and the like so made are 
punishable by fine or imprisonment, or both^ under Section 1001 of Title 1 8 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or 
patent issuing therefrom. :| 
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Eppendorf DualChip® GMO microarray for fast and safe analysis of genetically modified organism... Page 1 of 1 



Eppendorf DualChip® GMO microarray for fast and safe analysis of genetically 
modified organisms in foodstuff 

The new EU-wide regulations for gene technology identification define that more than 0.9% GMO (genetic modified organism) 
in foodstuff must be identified. Detection of these recognized GMOs is challenging in itself, and many new GMOs are currently in 
development or are waiting for their EU approval. 

The DualChip GMO kit, based on Eppendorf's unique and innovative microarray technology, easily and conveniently enables the detection of 
GMOs in food in a highly standardized manner. As new GMOs are developed and approved for use, they can also be quickly and easily added 
to the existing microarray. For even quicker results, DualChip GMO can be used with the Eppendorf Silverquant® detection system to 
automatically analyze all GMO markers in parallel with high sensitivity and process safety. 

Due to the microarray format, newly approved GMOs can easily be added. Eppendorf will initiate the technological validation by the EU within 
quarter 2 2006. 

Article By 

Eppendorf AG 
Jens Behrens 

Barkhausenweg 1 

22339 Hamburg 

Deutschland 

T: + + 49 40 53 8010 

F: + + 49 40 53 801-556 

f Supplier details 

f Send email 

<• Supplier website 

f Supplier news archive 

http://www.selectscience.net/jump/articles/8262 send to printer 
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S. epidermidis 
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capture probe 



Exhibit 2: Detection of S. epidermidis after PCR and hybridization on DNA microarray having 
short specific capture probes for different Staphylococcus species according to the prior art 
(protocol of example 2 of the Specification). Fix.ctl is the fixation control for the probes. Hyb.ctl 
is the hybridization control. 
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S. epidermidis 



180 




S. aureus S. epidermidis S. S. hominis S. Hyb ctl 

haemolyticus saprophytics 

capture probe 



Exhibit 3: Detection of S. epidermidis after PCR and hybridization on DNA microarray having 
long specific capture probes (protocol of example 1 of the Specification). Hyb. ctl is the 
hybridization control. 
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Target: S. aureus 
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Capture probes 



Exhibit 4: Detection of one bacteria species (S. aureus) after PCR using a consensus primer pair 
and hybridization on DNA microarray according to the invention on specific capture probes for 
different Staphylococcus species present or on a consensus probe for the Staphylococcus genus 
(protocol of examples 4 and 7 of the Specification). Det.ctl is the detection control. Poshyb ctl 
are the positive hybridization controls. 
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Target: S. gallinarum + S. saprophyticus 
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Capture probes 



Exhibit 5: Simultaneous detection of two bacteria species (S. gallinarum and S. saprophyticus) 
after PCR using a unique consensus primer pair and on the microarray on specific capture probes 
for different Staphylococcus species present according to the invention or on a consensus probe 
for the Staphylococcus genus (protocol of examples 4 and 7 of the Specification). Det.ctl is the 
detection control. Poshyb.ctl are the positive hybridization controls 
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95 



Exhibit 6: Effect of the spacer length on the hybridization yield (fluorescence intensity). The 
spacer length ranges from 20 to 95 bases with a constant sequence of 27 bases which is specific 
of the target molecule. The amplicons were obtained from amplification of S. epidermidis FemA 
gene by PCR 
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